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Abstract The property of concrete surface which influences the durability of concrete structure is greatly affected on 
curing conditions. In this study, the effects of the demolding timing and the curing method on concrete 
surface are investigated. As a result, it is better to delay the demolding timing, when atmospheric curing or 
membrane curing is carried out. However, it is better to be earlier the demolding timing, when sealed curing 
or wet curing is carried out. 
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㸬ࡣࡌࡵ࡟
ࢥࣥࢡ࣮ࣜࢺᵓ㐀≀ࡢ⪏ஂᛶࢆᕥྑࡍࡿ⾲ᒙࢥ
ࣥࢡ࣮ࣜࢺࡢရ㉁ࡣ㸪㣴⏕᮲௳࡟኱ࡁࡃᙳ㡪ࢆཷ
ࡅࡿࡓࡵ㸪ᵓ㐀≀ࡢ㛗ᑑ࿨໬ࡢࡓࡵ࡟ࡣ᭱㐺࡞㣴
⏕᪉ἲࡀồࡵࡽࢀࡿ㸬୍ ᪉㸪ᖹᡂ 17ᖺࡼࡾබඹᕤ
஦ࡢရ㉁☜ಖࡢಁ㐍࡟㛵ࡍࡿἲᚊࡀ᪋⾜ࡉࢀ㸪ධ
ᮐ᪉ᘧ࡟⥲ྜホ౯ⴠᮐ᪉ᘧࡀ㐺⏝ࡉࢀࡿࡼ࠺࡟࡞
ࡗࡓ㸬ࡑࡢࡓࡵ㸪ධᮐ౯᱁࡟ຍ࠼࡚ᢏ⾡ຊࡀホ౯
ࡉࢀࡿࡇ࡜࠿ࡽ㸪ࢥࣥࢡ࣮ࣜࢺࡢရ㉁ྥୖ࡟㛵ࡍ
ࡿ◊✲ࡸᢏ⾡㛤Ⓨࡀࡉࡽ࡟ὀ┠ࡉࢀࡿࡼ࠺࡟࡞ࡗ
ࡓ㸬 
ᮏ◊✲࡛ࡣ㸪ࢥࣥࢡ࣮ࣜࢺࡢ⬺ᆺ᫬ᮇࢆᮦ㱋 1
᪥㸪7᪥࠾ࡼࡧ 28᪥࡜ኚ໬ࡉࡏ㸪ࡉࡽ࡟㸪ࡑࡢᚋ
ࡢ㣴⏕᪉ἲࢆẼ୰㣴⏕㸪ᑒ࠿ࢇ㣴⏕㸪⭷㣴⏕࠾ࡼ
ࡧ‵ᕸ㣴⏕ࢆ⾜ࡗࡓሙྜ࡟ࡘ࠸࡚㸪ࢥࣥࢡ࣮ࣜࢺ
ࡢ⾲ᒙရ㉁࡟ཬࡰࡍᙳ㡪ࢆྛ✀ヨ㦂࡛⥲ྜⓗ࡟ホ
౯ࡋࡓ㸬 
㸬ᐇ㦂ᴫせ
 ౑⏝ᮦᩱ࠾ࡼࡧࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜ
ࢭ࣓ࣥࢺ࡟ࡣᬑ㏻࣏ࣝࢺࣛࣥࢻࢭ࣓ࣥࢺ㸦ᐦᗘ
3.16g/cm3㸧ࢆ㸪⣽㦵ᮦ࡟ࡣᰣᮌ┴ᰣᮌᕷᑼෆ⏫⏘
ᒣ◁㸦⾲஝ᐦᗘ 2.61 g/cm3㸪⢒⢏⋡ 2.75㸧ࢆ㸪ࡲ
ࡓᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢ⢒㦵ᮦ࡟ࡣᰣᮌ┴ᰣᮌᕷᑼ
ෆ⏫⏘○▼㸦᭱኱ᑍἲ 20mm㸪⾲஝ᐦᗘ 2.64g/cm3㸪
ᐇ✚⋡ 59.0%㸧ࢆ㸪㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺࡢ⢒㦵ᮦ
࡟ࡣᰣᮌ┴బ㔝ᕷ఍ἑ⏫⏘▼⅊ᒾ○▼㸦᭱኱ᑍἲ
20mm㸪⾲஝ᐦᗘ 2.70g/cm3㸪ᐇ✚⋡ 60.0%㸧ࢆ⏝
࠸ࡓ㸬ࡲࡓ㸪ΰ࿴๣࡜ࡋ࡚ᬑ㏻ࢥࣥࢡ࣮ࣜࢺ࡟ࡣ
AEῶỈ๣ࢆ㸪㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺ࡟ࡣ㧗ᛶ⬟AE
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ῶỈ๣ࢆ⏝࠸ࡓ㸬 
ࢥࣥࢡ࣮ࣜࢺࡢ㓄ྜࡣ㸪⾲ 1࡟♧ࡋࡓࡼ࠺࡟㸪
Ỉࢭ࣓ࣥࢺẚࢆ 53.5%࡜ࡋࡓᬑ㏻ࢥࣥࢡ࣮ࣜࢺ࠾
ࡼࡧỈࢭ࣓ࣥࢺẚࢆ 31.0%࡜ࡋࡓ㧗ᙉᗘࢥࣥࢡࣜ
࣮ࢺࡢ 2✀㢮࡛࠶ࡿ㸬ࢫࣛࣥࣉ㸪✵Ẽ㔞࠾ࡼࡧᮦ
㱋 28 ᪥࡟࠾ࡅࡿᶆ‽Ỉ୰㣴⏕ࡢᅽ⦰ᙉᗘࡣ㸪ᬑ
㏻ࢥࣥࢡ࣮ࣜࢺ࡛ࡑࢀࡒࢀ 19.5cm㸪3.6%࠾ࡼࡧ
33.1N/mm²㸪㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺ࡛ࡑࢀࡒࢀ
57.5cm㸦ࢫࣛࣥࣉࣇ࣮ࣟ㸧㸪6.0%࠾ࡼࡧ 76.5 
N/mm²࡛࠶ࡗࡓ㸬 
 ቨヨ㦂యࡢస〇
ቨヨ㦂యࡢᑍἲ࠾ࡼࡧᙧ≧ࡣ㸪ᖜ 400mm㸪㧗
ࡉ600mm㸪㛗ࡉ1800mmࡢ┤᪉య࡜ࡋ㸪ᆺᯟ࡟ࡣ
⾲㠃ຍᕤࢥࣥࢡ࣮ࣜࢺᆺᯟྜᯈࢆ⏝࠸ࡓ㸬ࢥࣥࢡ
࣮ࣜࢺࡣᐇᶵ⦎ࡾ࡜ࡋ㸪ࢺࣛࢵࢡ࢔ࢪࢸ࣮ࢱ࡛ᦙ
ධࡋࡓ㸬ࢥࣥࢡ࣮ࣜࢺࡣ㸪ࢺࣛࢵࢡ࢔ࢪࢸ࣮ࢱ࠿
ࡽ┤᥋ࢩ࣮ࣗࢺ࡛ᡴ㎸ࡳ㸪ෆ㒊᣺ືᶵ࡛⥾ࡵᅛࡵ
ࡓ㸬ࡲࡓ㸪ቨヨ㦂య࡜ྠ᫬࡟㸪෇ᰕ౪ヨయࢆ JIS 
A 1132࡟‽ࡌ࡚స〇ࡋࡓ㸬 
 ⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲ
ᐇ㦂࡛ࡣ㸪ᆺᯟࡢ⬺ᆺ᫬ᮇࢆኚ໬ࡉࡏࡿࡓࡵ㸪
ᅗ 1 ࡟♧ࡋࡓࡼ࠺࡟ྜᯈ㛗ᡭ᪉ྥࡢ 1800mm ࢆ
600mm࡟ 3ศ๭ࡋ㸪ᮦ㱋 1᪥㸪ᮦ㱋 7᪥࠾ࡼࡧᮦ
㱋 28᪥࡛⬺ᆺࡍࡿࡇ࡜࡜ࡋࡓ㸬⬺ᆺᚋࡢ㣴⏕᪉ἲ
ࡣ㸪ᅗ 2࡟♧ࡋࡓࡼ࠺࡟㸪Ẽ୰㣴⏕㸪ᑒ࠿ࢇ㣴⏕㸪
⭷㣴⏕࠾ࡼࡧ‵ᕸ㣴⏕ࢆ⾜ࡗࡓ㸬࡞࠾㸪ᑒ࠿ࢇ㣴
⏕ࡣᕷ㈍ࡢ㣴⏕ࢸ࣮ࣉࢆ⏝࠸ࡿࡇ࡜࡜ࡋ㸪⭷㣴⏕
ࡣ⬺ᆺ┤ᚋ࡟㣴⏕๣ࢆሬᕸࡍࡿࡇ࡜࡜ࡋࡓ㸬ࡲࡓ㸪
ᑒ࠿ࢇ㣴⏕࠾ࡼࡧ‵ᕸ㣴⏕ࡢᮇ㛫ࡣ㸪ࡑࢀࡒࢀ⬺
ᆺ᪥࠿ࡽ 1ࣨ᭶࡜ࡋ㸪ࡑࡢᚋࡣᮦ㱋 3ࣨ᭶ࡲ࡛Ẽ
㼃 㻯 㻿 㻳 㻭㼐 㻿㼘㼡㼙㼜㻔㼏㼙㻕
㻭㼕㼞
㼏㼛㼚㼠㼑㼚㼠㻔㻑㻕
㻿㼠㼞㼑㼚㼓㼠㼔㻖㻖
㻔㻺㻛㼙㼙㼽㻕
㻞㻣 㻡㻟㻚㻡 㻝㻤㼼㻞㻚㻡 㻠㻚㻡㼼㻝㻚㻡 㻝㻤㻞 㻟㻠㻝 㻤㻞㻞 㻥㻞㻠 㻠㻚㻜㻥㻞 㻝㻥㻚㻡 㻟㻚㻢 㻟㻟㻚㻝
㻢㻜 㻟㻝㻚㻜 㻢㻜㼼㻝㻜㻖 㻠㻚㻡㼼㻝㻚㻡 㻝㻣㻜 㻡㻠㻥 㻣㻣㻟 㻤㻡㻝 㻣㻚㻢㻤㻢 㻡㻣㻚㻡㻖 㻢㻚㻜 㻣㻢㻚㻡
㻖㻿㼘㼡㼙㼜㻌㼒㼘㼛㼣䚷䚷䚷㻖㻖㻯㼛㼙㼜㼞㼑㼟㼟㼕㼢㼑㻌㼟㼠㼞㼑㼚㼓㼠㼔㻌㼍㼠㻌㼍㼓㼑㻌㼛㼒㻌㻞㻤㻌㼐㼍㼥㼟
㻺㼛㼙㼕㼚㼍㼘
㼟㼠㼞㼑㼚㼓㼠㼔
㼃㻛㻯
㻔㻑㻕
㻿㼘㼡㼙㼜
㻔㼏㼙㻕
㻭㼕㼞
㼏㼛㼚㼠㼑㼚㼠
㻔㻑㻕
㼁㼚㼕㼠㻌㼏㼛㼚㼠㼑㼚㼠㻔㼗㼓㻛㼙㼾㻕 㼀㼑㼟㼠㻌㼞㼑㼟㼡㼘㼠㼟
Table 1 Mix proportions of concrete 
Fig.1 Demolding timing 
 ᡴタᚋ  ᪥⬺ᆺ
 ᪥⬺ᆺ  ᪥⬺ᆺ
㻼㼘㼍㼏㼕㼚㼓㻌㼛㼒㻌 㼏㼛㼚㼏㼞㼑㼠㼑㻌 㻌 㻌 㻰㼑㼙㼛㼘㼐㼕㼚㼓㻌㼍㼠㻌㼍㼓㼑㻌㼛㼒㻌㻝㻌㼐㼍㼥㻌
㻰㼑㼙㼛㼘㼐㼕㼚㼓㻌㼍㼠㻌㼍㼓㼑㻌㼛㼒㻌㻣㻌㼐㼍㼥㼟㻌 㻰㼑㼙㼛㼘㼐㼕㼚㼓㻌㼍㼠㻌㼍㼓㼑㻌㼛㼒㻌㻞㻤㻌㼐㼍㼥㼟㻌
 Ẽ୰㣴⏕ ᑒ࠿ࢇ㣴⏕
⭷㣴⏕ ‵ᕸ㣴⏕
Fig.2 Curing methods㸦Wall specimen㸧 
㻭㼠㼙㼛㼟㼜㼔㼑㼞㼕㼏㻌㼏㼡㼞㼕㼚㼓㻌     㻿㼑㼍㼘㼑㼐㻌㼏㼡㼞㼕㼚㼓㻌
㻹㼑㼙㼎㼞㼍㼚㼑㻌㼏㼡㼞㼕㼚㼓㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㼃㼑㼠㻌㼏㼡㼞㼕㼚㼓㻌
㻭㼠㼙㼛㼟㼜㼔㼑㼞㼕㼏㻌㼏㼡㼞㼕㼚㼓㻌     㻿㼑㼍㼘㼑㼐㻌㼏㼡㼞㼕㼚㼓㻌
㻹㼑㼙㼎㼞㼍㼚㼑㻌㼏㼡㼞㼕㼚㼓㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㻌 㼃㼑㼠㻌㼏㼡㼞㼕㼚㼓㻌
Fig.3 Curing methods㸦Cylinder specimen㸧 
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୰㣴⏕ࢆ⾜ࡗࡓ㸬 
෇ᰕ౪ヨయࡢ㣴⏕ࡢᵝᏊࢆᅗ 3࡟♧ࡍ㸬෇ᰕ౪
ヨయࡢሙྜ࡟ࡶ㸪ቨヨ㦂య࡜ྠᵝࡢ⬺ᆺ᫬ᮇ࠾ࡼ
ࡧ㣴⏕᪉ἲ࡜ࡋࡓ㸬࡞࠾㸪෇ᰕ౪ヨయࡣᅽ⦰ᙉᗘ
ヨ㦂⏝࡛࠶ࡿ㸬 
 ⾲㠃◳ᗘࡢ ᐃ
ࢥࣥࢡ࣮ࣜࢺࡢ⾲㠃◳ᗘࡢ ᐃ࡜ࡋ࡚㸪⾲㠃࠿
ࡽᩘmm⛬ᗘࡢ◳ᗘࢆ཯ᫎࡍࡿᘬࡗ࠿ࡁയヨ㦂 1,2)
㸦ᅗ 4ᕥ㸧㸪⾲㠃࠿ࡽ 10mm⛬ᗘࡲ࡛ࡢ◳ᗘࢆ཯
ᫎࡍࡿࣜࣂ࢘ࣥࢻࣁ࣐࣮ࣥヨ㦂㸦ᅗ 4ྑ㸧ࢆ㸪ࡑ
ࢀࡒࢀ⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࢆኚ໬ࡉࡏࡓቨヨ
㦂య࡛⾜ࡗࡓ㸬 
ᘬࡗ࠿ࡁയヨ㦂ࡣ㸪ᘬࡗ࠿ࡁヨ㦂ჾࢆቨヨ㦂య
⾲㠃࡟ᢲࡋᙜ࡚࡚Ⲵ㔜 1.0kg ࡛ᘬࡗ࠿ࡁ㸪⾲㠃࡟
ࡘ࠸ࡓയ࠿ࡽ 3⟠ᡤࡢയᖜࢆ ᐃࡋᖹᆒ್ࢆồࡵ
ࡓ㸬ࡲࡓ㸪ࣜࣂ࢘ࣥࢻࣁ࣐࣮ࣥヨ㦂ࡣ㸪JIS A 1155
࡟‽ࡌ࡚ቨヨ㦂య⾲㠃ࢆ 9⟠ᡤ ᐃࡋᖹᆒ್ࢆồ
ࡵࡓ㸬࡞࠾㸪 ᐃ್࡟ࢥࣥࢡ࣮ࣜࢺ⾲ᒙ㒊ࡢ஝‵
ࡀᙳ㡪ࡋ࡞࠸ࡼ࠺࡟㸪࠸ࡎࢀࡢヨ㦂ᮦ㱋ࡶ 3ࣨ᭶
࡜ࡋࡓ㸬 
 ᅽ⦰ᙉᗘࡢ ᐃ
ᅽ⦰ᙉᗘヨ㦂ࡣ㸪෇ᰕ౪ヨయࡢࡳ⾜࠺ࡇ࡜࡜ࡋ㸪 
JIS A 1108࡟‽ࡌ࡚⾜ࡗࡓ㸬࡞࠾㸪ヨ㦂ᮦ㱋ࡣ⾲
㠃◳ᗘࡢ ᐃ࡟ྜࢃࡏ࡚ 3ࣨ᭶࡜ࡋࡓ㸬ࡲࡓ㸪௒
ᅇࡢ㣴⏕ࢆኚ໬ࡉࡏࡓ┤ᚄ 100mm ࡢ෇ᰕ౪ヨయ
ࡣ㸪ഃ㠃඲࡚ࢆ㣴⏕ࡋ࡚࠸ࡿࡓࡵ㸪ቨヨ㦂య࡛⪃
࠼ࡿ࡜㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃࠿ࡽ 50mm⛬ᗘ㸦෇ᰕ
౪ヨయࡢ┤ᚄࡢ༙ศ㸧ࡲ࡛ࡢᅽ⦰ᙉᗘࢆ⾲ࡍࡶࡢ
࡜⪃࠼ࡽࢀࡿ㸬 
 ㏱Ẽಀᩘࡢ ᐃ
㏱Ẽヨ㦂ࡢᵝᏊࢆᅗ 5࡟♧ࡍ㸬㏱Ẽヨ㦂ᶵࢆ⏝
࠸࡚⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࢆኚ໬ࡉࡏࡓቨヨ㦂
యࡢࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ 3⟠ᡤ ᐃࡍࡿࡇ࡜࡜ࡋ
ࡓ㸬ࢳࣕࣥࣂ࣮ࢭࣝෆࡢ✵Ẽࢆ┿✵࣏ࣥࣉࢆ౑⏝
ࡋ࡚྾࠸ୖࡆࡓ≧ែࡢᅽຊࢆࢮࣟ࡜ࡋ㸪ᅽຊࡀ୍
ᐃ᫬㛫࡛ୖ᪼ࡋࡓ್ࢆ ᐃࡋ㸪㏱Ẽಀᩘࢆồࡵࡓ㸬
࡞࠾㸪㏱Ẽಀᩘࡣ㸪 ᐃ㠃ࡢ࠶ࡤࡓࡸᚤ⣽࡞ࡦࡧ
๭ࢀࡢᙳ㡪ࢆ኱ࡁࡃཷࡅࡿࡓࡵ㸪௒ᅇࡢᐇ㦂࡛ࡣ
3 ࣨᡤ ᐃࡋࡓ᭱ᑠ್ࡢࡳࢆホ౯ࡍࡿࡇ࡜࡜ࡋࡓ㸬
ࡲࡓ㸪㏱Ẽヨ㦂ࡣᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢࡳ⾜࠺ࡇ࡜
࡜ࡋ㸪ヨ㦂ᮦ㱋ࡣ 3ࣨ᭶࡜ࡋࡓ㸬 
 ୰ᛶ໬῝ࡉࡢ ᐃ
୰ᛶ໬῝ࡉࡢ ᐃ࡛ࡣ㸪ቨヨ㦂య࠿ࡽࢥ࢔ࢆ᥇
ྲྀࡋ㸪஧㓟໬Ⅳ⣲⃰ᗘ 5%㸪┦ᑐ‵ᗘ 60%ࡢ㞺ᅖ
Ẽୗ࡛ 1ࣨ᭶㛫ಁ㐍ヨ㦂ࢆ⾜࠸㸪ࡑࡢᚋࢥ࢔౪ヨ
యࡢ๭⿣㠃࡟ࣇ࢙ࣀ࣮ࣝࣇ࢙ࢱࣞ࢖ࣥ⁐ᾮࢆᄇ㟝
ࡍࡿࡇ࡜࡜ࡋࡓ㸬࡞࠾㸪୰ᛶ໬῝ࡉࡢ ᐃࡣᬑ㏻
ࢥࣥࢡ࣮ࣜࢺࡢࡳ⾜࠺ࡇ࡜࡜ࡋ㸪ࢥ࢔౪ヨయࡢ๭
⿣㠃ࢆ 10⟠ᡤ ᐃࡋᖹᆒ್ࢆồࡵࡓ㸬 
㸬ᐇ㦂⤖ᯝ࠾ࡼࡧ⪃ᐹ
 ᘬࡗ࠿ࡁയヨ㦂
⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡀᘬࡗ࠿ࡁയᖜ
࡟ཬࡰࡍᙳ㡪ࢆᅗ 6࡟♧ࡍ㸬ᬑ㏻ࢥࣥࢡ࣮ࣜࢺ࡛
ࡣ㸪⬺ᆺᮦ㱋ࡀ 1᪥࡛Ẽ୰㣴⏕ࡲࡓࡣ⭷㣴⏕ࢆ⾜
ࡗࡓሙྜ࡟ᴟ➃࡟ᘬࡗ࠿ࡁയᖜࡀ኱ࡁࡃ࡞ࡾ㸪ࢥ
ࣥࢡ࣮ࣜࢺ⾲㠃ࡢ⬤ᙅ໬ࡀぢཷࡅࡽࢀࡿ㸬ࡇࢀࡣ㸪
᪩ᮇ⬺ᆺ࡟ࡼࡾ⾲ᒙ㒊ࡢỈศࡀ⵨Ⓨࡋ㸪⾲ᒙ㒊ࡢ
Ỉ࿴཯ᛂࡀ㜼ᐖࡉࢀࡓࡓࡵ࡜⪃࠼ࡽࢀࡿ㸬୍᪉㸪
㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺ࡛ࡣ⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲ
ࡢ㐪࠸࡟ࡼࡿᙳ㡪ࡣࡉ࡯࡝ぢཷࡅࡽࢀ࡞࠿ࡗࡓ㸬 
 ࣜࣂ࢘ࣥࢻࣁ࣐࣮ࣥヨ㦂
⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡀ཯Ⓨᗘ࡟ཬࡰ
Fig.4 Measurement of concrete surface hardness 
Fig.5 Measurement of air permeability 
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 4 㣴⏕᪉ἲࡢ㐪࠸ࡀࢥࣥࢡ࣮ࣜࢺࡢ⾲㠃ရ㉁࡟ཬࡰࡍᙳ㡪
ࡍᙳ㡪ࢆᅗ 7࡟♧ࡍ㸬཯ⓎᗘࡣẼ୰㣴⏕ࡢሙྜ࡟
⬺ᆺ᫬ᮇࡀ᪩ࡃ࡞ࡿ࡯࡝ᑠࡉࡃ࡞ࡗࡓ㸬ࡇࢀࡣ㸪
ᘬࡗ࠿ࡁヨ㦂࡜ྠᵝ࡟㸪⾲ᒙ㒊ࡢỈศࡢ⵨Ⓨ࡟ࡼ
ࡾỈ࿴཯ᛂࡀ㜼ᐖࡉࢀࡓࡓࡵ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿
ࡋ㸪‵ᕸ㣴⏕ࡢሙྜ࡟ࡣẼ୰㣴⏕࡜ࡣ㏫࡟㸪⬺ᆺ
᫬ᮇࡀ᪩ࡃ࡞ࡿ࡯࡝཯Ⓨᗘࡀ኱ࡁࡃ࡞ࡿഴྥ࡟࠶
ࡗࡓ㸬ࡇࢀࡣ㸪‵ᕸ㣴⏕ࡣእ㒊࠿ࡽࢥࣥࢡ࣮ࣜࢺ
࡟Ỉศ⿵⤥ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚࠸ࡿࡓࡵ㸪࡞ࡿ
࡭ࡃ᪩ᮇ࡟⬺ᆺࡋ࡚㣴⏕ࢆ⾜࠺᪉ࡀ㸪ࢥࣥࢡ࣮ࣜ
ࢺ⾲ᒙ㒊ࡢỈ࿴ࢆಁ㐍ࡋ࡚⦓ᐦ࡟࡛ࡁࡿࡇ࡜ࢆ⾲
ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡑࡋ࡚㸪ࡇࢀࡽࡢഴྥࡣ㸪
㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺࡼࡾࡶᬑ㏻ࢥࣥࢡ࣮ࣜࢺ࡛㢧
ⴭ࡟ぢཷࡅࡽࢀࡓ㸬 
 ᅽ⦰ᙉᗘヨ㦂
⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡀᅽ⦰ᙉᗘ࡟ཬ
ࡰࡍᙳ㡪ࢆᅗ 8࡟♧ࡍ㸬Ẽ୰㣴⏕࠾ࡼࡧ⭷㣴⏕ࢆ
⾜ࡗࡓሙྜ࡟ࡣ㸪⬺ᆺ᫬ᮇࡀ᪩ࡃ࡞ࡿ࡯࡝㸪ᅽ⦰
ᙉᗘࡣᑠࡉࡃ࡞ࡗࡓ㸬ࡇࢀࡣ㸪᪩ᮇ⬺ᆺࢆ⾜࠺࡜㸪
Ỉ࿴࡟ᚲせ࡞Ỉศࡀ⵨Ⓨࡋ㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃࠿
ࡽ 50mm⛬ᗘ㸪ࡍ࡞ࢃࡕ࠿ࡪࡾࢥࣥࢡ࣮ࣜࢺࡢᙉ
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Fig.6 Effects of curing method and demolding timing on scratch width of concrete surface 
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Fig.7 Effects of curing method and demolding timing on rebound number of concrete surface 
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Fig.8 Effects of curing method and demolding timing on compressive strength of concrete 
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 
57KH%XOOHWLQRI,QVWLWXWHRI7HFKQRORJLVWV1R
ᗘ࡟኱ࡁࡃᙳ㡪ࢆཬࡰࡍࡇ࡜ࢆ⾲ࡋ࡚࠸ࡿ㸬୍᪉
㏫࡟㸪‵ᕸ㣴⏕ࢆ⾜ࡗࡓሙྜࡣ㸪⬺ᆺ᫬ᮇࡀ᪩ࡃ
࡞ࡿ࡯࡝ᅽ⦰ᙉᗘࡣ኱ࡁࡃ࡞ࡾ㸪ᬑ㏻ࢥࣥࢡ࣮ࣜ
ࢺࡢሙྜ㸪ᮦ㱋 1᪥࡛⬺ᆺࡋ࡚㣴⏕ࡋࡓሙྜࢆẚ
㍑ࡍࡿ࡜㸪Ẽ୰㣴⏕࡟ẚ࡭࡚࠾࠾ࡼࡑ 2ಸࡢᅽ⦰
ᙉᗘ࡜࡞ࡗࡓ㸬ࡲࡓ㸪ᑒ࠿ࢇ㣴⏕ࢆ⾜ࡗࡓሙྜ࡟
ࡣ㸪ࡉ࡯࡝⬺ᆺ᫬ᮇࡢᙳ㡪ࡣぢཷࡅࡽࢀ࡞࠿ࡗࡓ㸬 
 ㏱Ẽヨ㦂
⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡀ㏱Ẽಀᩘ࡟ཬ
ࡰࡍᙳ㡪ࢆᅗ 9࡟♧ࡍ㸬㏱Ẽಀᩘࡣ㸪1×10-16m2௨
ୗ࡜Ⰻዲࡢሙྜࡀ㸪ᮦ㱋 1᪥࡛⬺ᆺࡋ࡚࠿ࡽᑒ࠿
ࢇ㣴⏕㸪ᮦ㱋 28᪥࡛⬺ᆺࡋ࡚࠿ࡽ⭷㣴⏕㸪ᮦ㱋 1
᪥࡛⬺ᆺࡋ࡚࠿ࡽ‵ᕸ㣴⏕ࢆ⾜ࡗࡓሙྜ࡟ぢཷࡅ
ࡽࢀࡓ㸬ࡇࢀࡣ㸪ᑒ࠿ࢇ㣴⏕ࡢሙྜࡣ㸪ᆺᯟࢆ㐜
ࡃࡲ࡛ṧࡋ࡚࠾ࡃࡼࡾࡶ᪩ᮇ࡟ࢸ࣮ࣉࢆ㈞ࡿ᪉ࡀ
Ỉศࡢ⵨Ⓨࢆࡼࡾ㜵ࡆࡿ࡜⪃࠼ࡽࢀ㸪⭷㣴⏕ࡢሙ
ྜࡣ㸪᪩ᮇ⬺ᆺࡍࡿ࡜ࡓ࡜࠼⭷㣴⏕ࢆ⾜ࡗ࡚ࡶỈ
ศࡢ⵨Ⓨࡀ኱ࡁ࠸ࡀ㸪࠶ࡿ⛬ᗘỈ࿴ࡀ㐍ࢇࡔᚋ࡛
ࡢ⭷㣴⏕ࡣ㸪ࡑࡢᚋ㣴⏕ࡀᣢ⥆ࡍࡿࡓࡵỈศࡢ⵨
Ⓨࡀ㛗ᮇ࡟ࢃࡓࡾᢚไ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 ୰ᛶ໬ಁ㐍ヨ㦂
⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡀ୰ᛶ໬῝ࡉ࡟
ཬࡰࡍᙳ㡪ࢆᅗ 10 ࡟♧ࡍ㸬ᮦ㱋 1 ᪥࡛⬺ᆺࡋẼ
୰㣴⏕ࡲࡓࡣ⭷㣴⏕ࢆ⾜ࡗࡓሙྜ࡟୰ᛶ໬῝ࡉࡀ
኱ࡁࡃ࡞ࡗࡓ㸬௒ᅇࡢᐇ㦂ࡢ⠊ᅖ࡛ࡣ㸪ࡑࡢ௚ࡢ
ሙྜ࡟ࡣ㸪ࡉ࡯࡝୰ᛶ໬῝ࡉ࡟㐪࠸ࡣぢཷࡅࡽࢀ
࡞࠿ࡗࡓ㸬 
 ྛ✀ヨ㦂ࡢ⥲ྜホ౯
௒ᅇࡢᐇ㦂࡛ࡣ㸪ࢥࣥࢡ࣮ࣜࢺࡢ⾲ᒙရ㉁࡟ࡘ
࠸࡚㸪ᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢ᪉ࡀ㧗ᙉᗘࢥࣥࢡ࣮ࣜ
ࢺࡼࡾ⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕ࡢᙳ㡪ࢆ኱ࡁࡃཷࡅࡿ
ࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸬ࡑࡢࡓࡵ㸪ᬑ㏻ࢥࣥࢡࣜ
࣮ࢺ࡟ࡘ࠸࡚㸪3.1㹼3.5 ࡢྛ✀ヨ㦂⤖ᯝࡼࡾ⬺ᆺ
᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡀ⾲ᒙရ㉁࡟ཬࡰࡍᙳ㡪ࢆ⾲
2 ࡟ࡲ࡜ࡵࡓ㸬⾲୰ࡢ஧㔜୸ࡀ᭱ࡶࢥࣥࢡ࣮ࣜࢺ
ࡢ⾲ᒙရ㉁ࡀྥୖࡍࡿ᪉ἲ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
㸬ࡲ࡜ࡵ
(1)ᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢ᪉ࡀ㧗ᙉᗘࢥࣥࢡ࣮ࣜࢺ
ࡼࡾ⬺ᆺ᫬ᮇ࠾ࡼࡧ㣴⏕᪉ἲࡢ㐪࠸ࡢᙳ㡪ࢆ
ཷࡅࡸࡍ࠸㸬 
(2)ᬑ㏻ࢥࣥࢡ࣮ࣜࢺࡢሙྜ㸪᪩ᮇ⬺ᆺࡋ࡚ࡑࡢ
ᚋẼ୰㣴⏕ࢆ⾜࠺࡜㸪‵₶㣴⏕ࡋࡓሙྜࡢ༙
ศ⛬ᗘࡢᅽ⦰ᙉᗘࡋ࠿ᚓࡽࢀ࡞࠸ࡇ࡜ࡶ࠶
ࡿ㸬 
(3)⭷㣴⏕ࢆ⾜࠺ሙྜ࡟ࡣ㸪࡞ࡿ࡭ࡃᆺᯟࡢ⬺ᆺ
᫬ᮇࢆ㐜ࡽࡏ㸪㣴⏕๣ࢆሬᕸࡍࡿ᪉ࡀⰋ࠸㸬
୍᪉㸪ᕷ㈍ࢸ࣮ࣉ࠾ࡼࡧ㣴⏕࣐ࢵࢺࢆ⏝࠸࡚㸪
ࡑࢀࡒࢀᑒ࠿ࢇ㣴⏕࠾ࡼࡧ‵ᕸ㣴⏕⾜࠺ሙྜ
࡟ࡣ㸪࡞ࡿ࡭ࡃ᪩ᮇ࡟⬺ᆺࡋ࡚㣴⏕ࢆ⾜࠺᪉
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Fig.10 Effects of curing method and demolding 
timing on carbonation depth 
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Fig.9 Effects of curing method and demolding 
timing on air permeability 
Table2 Effects of curing method and demolding 
timing on properties of concrete surface 
㻰㼑㼙㼛㼘㼐㼕㼚㼓
㼠㼕㼙㼕㼚㼓
㻭㼠㼙㼛㼟㼜㼔㼑㼞㼕㼏
㼏㼡㼞㼕㼚㼓 㻿㼑㼍㼘㼑㼐㻌㼏㼡㼞㼕䡊㼓
㻹㼑㼙㼎㼞㼍㼚㼑
㼏㼡㼞㼕㼚㼓 㼃㼑㼠㻌㼏㼡㼞㼕㼚㼓
㻝㻌㼐㼍㼥 㽢 䖂 㽢 䖂
㻣㻌㼐㼍㼥㼟 䕧 䕿 䕧 䕿
㻞㻤㻌㼐㼍㼥㼟 䕿 䕿 䖂 䕿
43
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ࡀⰋ࠸㸬 
 
ㅰ ㎡
ᮏ◊✲ࢆ⾜࠺࡟࠶ࡓࡾ㸪⃝ᮏ◊✲ᐊࡢ኱Ꮫ㝔⏕㸪Ꮫ㒊
⏕࡞ࡽࡧ࡟ᵓ㐀≀⥲ྜᐇ⩦Ϫࡢ㠀ᖖ໅ㅮᖌࡢඛ⏕᪉㸪ᤵ
ᴗࢆᒚಟࡋࡓᏛ㒊⏕࡟ከ኱࡞ࡈ༠ຊࢆ࠸ࡓࡔࡁࡲࡋࡓ㸬
ࡇࡇ࡟グࡋ࡚῝ㅰ࠸ࡓࡋࡲࡍ㸬 
 
ᩥ ⊩
1) ὸぢຮ㸸ᗋୗᆅ⾲㠃◳ࡉࡢ⡆᫆ ᐃ᪉ἲ࡟㛵ࡍࡿ◊✲㸪
᪥ᮏᘓ⠏௙ୖᏛ఍㸪FINEX㸪Vol.9,No.54㸪pp.22-26㸪
1997.10 
2) ‮ὸ᪼㸪➟஭ⰾኵ㸪ᯇ஭ຬ㸸ᘬࡗ࠿ࡁയ࡟ࡼࡿࢥࣥࢡ
࣮ࣜࢺࡢ⾲㠃ᙉᗘ ᐃ᪉ἲ㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ
₇᱾ᴫ㞟㸦୰ᅜ㸧㸪pp.677-678㸪1999.7 
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